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(54) MOUNTING DEVICE FOR CONDUCTIVE BALL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mounting device for 
a conductive ball in which conductive balls are surely 
vacuum-sucked one by one by an suction hole and the ball is 
mounted on a work with high density, when the conductive 
ball is vacuum-sucked by the suction hole on the lower 
surface of a suction head, to mount it on pad of a work. 
SOLUTION: A vertical hole 29 is formed on the lower surface 
of a suction head 30. The cross section of a suction hole 31 
connected to the lower part of the vertical direction 29 has a 
form provided with a gentle angle surface (a) gently widening 
toward the end and a sharp angle surface (b). And an opening 
diameter L3 of the hole 31 is made small, and the holes 31, 
are formed with narrow pitches, and the hole 31 is so made 
as not to vacuum-suck excessive conductive ball 14. and 
suction characteristic of the conductive ball 14 from the 
suction hole 31 when mounting on a pad 26 of a work 25 is 
made superior. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated, 

CLAIMS 
[Claim] 

[Claim 1] It has the feed zone of a conductive ball, the positioning section of a work, and an 
adsorption head. Carry out vacuum adsorption of the conductive ball with which the hole was 
equipped at the feed zone of a conductive ball, and it is taken up. two or more adsorption formed in 
the inferior surface of tongue of an adsorption head — the loading equipment of the conductive ball 
which was made to carry in the work positioned by the positioning section — it is • — the 
aforementioned adsorption — the loading equipment of the conductive ball with which a hole is 
characterized by having at last breadth-like ****** and the acute-angle side which follows the lower 
part of this ****** toward the lower part which a conductive ball this **s 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment of the 
conductive ball which carries conductive balls, such as a solder ball, in a work. 



[Prior art] The technique using conductive balls, such as a solder ball, as technique of manufacturing 
the works with a bump, such as a flip chip, is learned, the adsorption to which many conductive balls 
were generally formed in the inferior surface of tongue of an adsorption head — vacuum adsorption is 
carried out and it is carried in a hole on the pad of works, such as a chip and a substrate 
[0003] Drawing 3 is the fragmentary sectional view of the adsorption head of the loading equipment of 
the conventional conductive ball, perpendicular to the inferior surface of tongue of the adsorption 
head 1 — a hole 2 is formed and perpendicular — the end which ****s by ****** a succeeding the 
lower part of a hole 2 ~ breadth-like adsorption — a hole 3 forms — having — **** — the 
conductive ball 4 — adsorption — vacuum adsorption is carried out at a hole 3 

[0004] Drawing 4 is the fragmentary sectional view of the adsorption head of the loading equipment of 
other conventional conductive balls, it was formed in the adsorption head 1 — perpendicular — the 
end which ****s by degree B of acute angle rather than drawing 3 in the lower part of a hole 2 — 
breadth-like adsorption — a hole 5 forms — having — **** — the conductive ball 4 — adsorption - 
- vacuum adsorption is carried out at a hole 5 



[Objebt of the Invention] the adsorption shown in drawing 3 — the conductive ball which was ****ing 
the hole 3. greatly to the shape of a breadth at last toward the lower part by ****** A, and was 
****ed by the feed zone of conductive balls, such as a container, since the open aperture LI was 
large — vacuum adsorption — carrying out — taking up — easy — moreover, adsorption — since 
the secession nature of the conductive ball 4 from a hole 3 is good, there is the advantage of being 
easy to carry in a work 

[0006] However, since the open aperture LI was large, vacuum adsorption of the excessive 
conductive ball (conductive ball which attached hatching) 4 was carried out. it was easy to take it up, 
and. as a result, there was a trouble of being easy to carry two pieces or two conductive balls 4 or 
more on the pad of a work accidentally, moreover — since the open aperture LI is large — 
adsorption — the trouble where high-density loading of the conductive ball 4 could not be carried out 
was on the pad in which a hole 3 could not be formed in a ** pitch, the pitch PI of adjacency 
******** 3 became large, therefore the work carried out fine ** 

[0007] the adsorption shown in drawing 4 on the other hand — since the hole 5 is small ****ed by 
degree B of acute angle — the conductive ball 4 with it — vacuum adsorption — carrying out — 
hard — moreover, adsorption — the pitch P2 of a hole 5 becomes small, and it has the advantage in 
which it is advantageous to carrying out high-density loading of the conductive ball 4 [ the small 
therefore open aperture L2 and ] [ excessive ] 

[0008] however, this thing — adsorption — since it is degree B of acute angle, a hole 5 carries out 
vacuum adsorption of the conductive ball 4 strongly — having — adsorption, since the secession 
nature from a hole 5 is bad Even if drop the adsorption head 1 and it lands the conductive ball 4 on 



[0002] 



[0005] 
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the pad 7 of a work 6, as the chain line shows drawing 4 , and it subsequently cancels a vacuum 
adsorbed state and it raises the adsorption head 1 the conductive ball 4 — adsorption — it went up, 
adhered to a hole 5, and there was a trouble of being easy to produce a loading mistake 
[0009] Therefore, this invention aims at offering the loading equipment of the conductive ball 
equipped with the adsorption head which can cancel the above-mentioned conventional trouble. 
[0010] 

[The means for solving a technical problem] The loading equipment of the conductive ball of this 
invention The feed zone of a conductive ball, and the positioning section of a work, Carry out vacuum 
adsorption of the conductive ball with which the hole was equipped at the feed zone of a conductive 
ball, and it is taken up. two or more adsorption which is equipped with an adsorption head and formed 
in the inferior surface of tongue of an adsorption head — the loading equipment of the conductive 
ball which was made to carry in the work positioned by the positioning section — it is — the 
aforementioned adsorption — a hole has at last breadth-like ****** and the acute-angle side which 
follows the lower part of this ****** toward the lower part which a conductive ball this **s 
[0011] 

[Gestalt of implementation of invention] this invention of the above-mentioned configuration — 
adsorption — to a hole, vacuum adsorption of the one conductive ball can be carried out, it can be 
taken up certainly, and it can carry in a work 

[0012] Hereafter, the gestalt of 1 enforcement of this invention is explained with reference to a 
drawing. Drawing 1 is the side elevation of the loading equipment of the conductive ball of the gestalt 
of 1 enforcement of this invention, and drawing 2 is the fragmentary sectional view of this adsorption 
head. 

[0013] In drawing 1 , **** 1 1 is installed in the top of a pedestal 10. The cradle 12 is installed on 
**** 1 1 and the cradle 12 is equipped with the container 13 which is the feed zone of a conductive 
ball. The conductive ball 14 is ****ed in large quantities by the container 13. The gas supply section 
15 is formed in the interior of **** 11. The gas which blew off from the gas supply section 15 is 
pressured upwards to a cradle 12 (refer to arrow head), is further pressured upwards into a container 
13. and makes the conductive ball 14 in a container 13 flow. 

[0014] The X table 21, the Y table 22, and the hold table 23 are installed in the top of a pedestal 10, 
and the work 25 is being clamped and fixed to the clamper 24 on the hold table 23. The pad 26 is 
formed in the top of a work 25 (see drawing 2 ). If the X-axis motor 27 and the, Y-axis motor 28 drive, 
the horizontal displacement of the work 25 will be carried out in the orientation of X, or the 
orientation of Y. and it will be positioned by the position. That is, the X table \21 and the Y table 22 
serve as the positioning section which positions a work 25 to a position. 

[0015] 30 is the adsorption head of a core box and is perpendicular to the inferior surface of tongue - 
- the adsorption which follows a hole 29 — the hole 31 is ****ed in large numbers (also see drawing 
2 ) The adsorption head 30 is combined with the block 32. The perpendicular guide rail 34 prepared in 
the front face of a plate 33 is equipped with the block 32 free [ rise and fall ]. The nut 35 is combined 
with the block 32 and the feed screw 36 perpendicular to a nut 35 is ****ing. If a motor 37 drives and 
a feed screw 36 carries out a right reverse rotation, a nut 35 will fluctuate along with a feed screw 
36, and, thereby, the adsorption head 30 will also fluctuate. 

[0016] 38 is an oblong bracket and the level feed screw 39 is held. The nut (not shown) prepared in 
the tooth back of a plate 33 is ****ed to the feed screw 39. Therefore, if a motor 40 carries out a 
right reverse drive, along with a feed screw 39, the horizontal displacement of the plate 33 will be 
carried out to longitudinal direction, and, thereby, the adsorption head 30 will carry out the both-way 
move of between a container 13 and the works 25. the adsorption head 30 is connected with the 
pneumatic-pressure means 41 through a tube 42 — having — **** — the vacuum suction force of 
the pneumatic-pressure means 41 — the conductive ball 1 4 — adsorption — vacuum adsorption is 
carried out at a hole 31 

[0017] next, drawing 2 — referring to — adsorption — the cross-section configuration of a hole 31 is 
explained adsorption — a hole 31 is perpendicular — it is formed in the lower part of a hole 29, and 
has acute-angle side b which follows the lower part of ****** a which ****s in the shape of a 
breadth at last by ******, and this ****** a This acute-angle side b is a perpendicular or an 
abbreviation perpendicular. 



http://www4.ipdljpo.gojp/cgi-bin/tran.web_cgi_eije 



2002/06/03 



UP,0-^eO<^i^J 3/3 ^-v 



[0018] adsorption — making a hole 31 into such a cross-section configuration — adsorption — the 
trouble which makes small the open aperture L3 of a hole 31. and carries out vacuum adsorption of 
the excessive conductive ball 14 like the conventional example which this shows to drawing 3 — 
canceling — moreover, adsorption — the pitch P3 of a hole 31 — small — carrying out — adsorption 

— a hole 31 is formed in the inferior surface of tongue of the adsorption head 30 in a ** pitch, and 
high-density loading of the conductive ball 14 is enabled moreover, adsorption — if the depth of a 
hole is shallow, it will transport toward a work — on the way — adsorption since the conductive ball 
which set [ was boiled and ] and carried out vacuum adsorption tends to fall — although it is 
desirable to make it as deep as possible as for a hole — this adsorption — by having considered as 
the above-mentioned cross-section configuration, a hole 31 makes the depth D deeper, and can 
cancel fall of the conductive ball 14 

[0019] Moreover, drop the adsorption head 30 and the conductive ball 14 is landed on the pad 26 of a 
work 25 (see the conductive ball 14 shown with the chain line in drawing 2 ). then, an operation of the 
pneumatic-pressure means 41 — changing — adsorption, although the conductive ball 14 can 
certainly be carried by the pad 26 top, blowing off air from a hole 31 (refer to arrow head ** of 
drawing 2 ), if the adsorption head 30 is raised In this case, since air blows off perpendicularly along 
with acute-angle side b as arrow head shows, lateral position regulation is made by this air and. as 
for the conductive ball 14, is surely carried in the center of a pad 26. as for the conductive ball 14. In 
addition, since air will blow off to a slanting lower part as arrow head ** and ** show if the same 
operation as this is performed, it is easy to carry out the position gap of the conductive ball 4 to 
longitudinal direction with the wind pressure, and is hard to be carried in the center of a pad 7 in the 
conventional example of drawing 3 or drawing 4 surely. 

[0020] The loading equipment of this conductive ball consists of the above configurations, and 
explains the whole operation below, drawing 1 — setting — the adsorption head 30 — the upper part 
of a container 13 — down / elevation operation — carrying out — adsorption — to a hole 31. 
vacuum adsorption of the conductive ball 14 is carried out, and it is taken up this time — adsorption 

— the gas which blew off from the gas supply section 15 into the container 13 pressures upwards, 
and the conductive ball 14 is flowing so that it may be easy to carry out vacuum adsorption of the 
conductive ball 14 at a hole 31 

[0021] next, it moves to the upper part of a work 25, and the adsorption head 30 downs there, and 
lands t|ie conductive ball 1 4 on the pad 26 of a work 25 — making — desirable — an operation of the 
pneumatic-pressure means 41 — air blow off from vacuum suction — changing — adsorption — the 
conductive ball 14 is carried on the pad 26 of a work 25 by raising the adsorption head 30, blowing off 
air from a hole 31 (refer to arrow head ** of drawing 2 ) By repeating the above operation, the 
conductive ball 14 is carried one after another on the pad 26 of a work 25. And the work 25 with 
which the conductive ball 1 4 was carried is sent to the following heating process (outside of drawing), 
a work 25 is heat-treated, and the conductive ball 14 fixes on a pad 26. 
[0022] 

[Effect of the invention] adsorption of the adsorption head of this invention — since a hole has at 
last breadth-like ****** and the acute-angle side which follows the lower part of this ****** toward 
the lower part which a conductive ball this **s — adsorption — to a hole, vacuum adsorption of the 
one conductive ball can be carried out, it can be taken up certainly, and it can carry in a work 
moreover, adsorption — since a hole can be formed in an adsorption head in a ** pitch, high-density 
loading of a conductive ball of it is also attained 



[Translation done.] 
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